Mass spectrometric demonstration of the presence of liver carnitine palmitoyltransferase-I (CPT-I) in heart mitochondria of adult rats.
The carnitine palmitoyltransferase-I (CPT-I) enzymes catalyze the regulated step in overall mitochondrial fatty acid oxidation. The liver and muscle isoforms are expressed in liver and skeletal muscle respectively with the isoforms exhibiting different kinetic properties and apparent molecular weight masses. In contrast, the heart expresses both isoforms at the mRNA level. However, for the expression of the liver isoform at the protein level only indirect evidence is available, such as tagging with radiolabeled CPT-I inhibitors followed by SDS-PAGE separation and kinetic analysis using inhibitors. The importance of fatty acid oxidation in the heart and the potential regulation via the liver isoform of CPT-I demands proof of the liver isoform in the heart. Using a proteomic approach in the present study we demonstrate that rat heart mitochondria (a) contain both the muscle and liver isoforms; (b) both proteins retain their C- and N-termini; (c) the N-terminal alanine residues are acetylated; (d) and in rat heart mitochondria the liver isoform is phosphorylated on tyrosine 281. By providing amino acid sequence information this is the first unequivocal demonstration that the liver isoform of CPT-I is expressed at the protein level in adult rat heart mitochondria and that the apparent smaller molecular size of the muscle isoform is not due to proteolytic truncation.